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ABSTRACT: 

PURPOSE: To provide a semiconductor substrate wherein its 
mechanical strength 

is high, its cost is low and its crystallinity is excellent 
regarding the 

semiconductor substrate and its manufacturing method which 

are used to grow a 

compound semiconductor crystal. 

CONSTITUTION: An SiO<SB>2</SB> film 2 in which an opening 3 
has been made is 

formed on an Si single-crystal substrate 1; a GaAs 
single-crystal layer 5 is 

grown selectively, by an ALE method, on a seed 4 which is 
exposed on the bottom 

of the opening 3; a GaAs single crystal 6 is formed, by an 
LEP method, on the 

GaAs single-crystal layer 5. Alternatively, an 
SiO<SB>2</SB> film 2 in which 
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an opening 3 has been made is former on an Gi 
single-crystal substrate 1; a 

selective-growth Gaps single-crystal layer 7 is formed, by 
a first growth 

condition, on a seed 4 which is exposed on the bottom of 
the opening 3; GaAs is 

deposited, by a second growth condition, on the whole 
surface;* a 

nonselective-growth GaAs single-crystal layer 8 is formed 
on the 

selective-growth GaAS single-crystal layer 7; a 
nonselective-growth 

polycrystalline layer 9 is formed on the SiO<SB>2</SB> film 
2. After that, the 

temperature is raised; the whole of the nonselective- 
growth polycrystalline 

layer 9 is changed to a single crystal by making use of the 
nonselective-growth 

GaAs single-crystal layer 8 as a seed. 
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-r^m^izii 1 0 « £2 c mn^coitmii: t om^as 

*5#f>ill.i{p. S i ^C7)jt«fii»4ft^ 1 03 f2cmg 
KT'J> I. Si mS±IZ G a A s mteali^^Tg Li^c 
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SS^fiEfiG a A s ^^bI,* ( & S V ^{±r ^ ^1-7 r 

GaAsS) g^^MLfzm. is&^±ifx. ^mm, 
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-r S i t *-'-C§ . m<^i'Mi: t,-:>G a A s JgfB 1 6 
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w;GaAs#i6Bi.i 6^*,^. mmmmti^^^m^ 

[002 6] ^LX^fz. :*^0«tM^TJi, GaA 
s#«b^b1 65:LPE^*-r^afcLT(i*-'S^<-e«0 
40 ^^i:^'fhy^y^<r>yAyzy-VlA^m\^X\.-^h 
MMi. G a A s m^Bli l(>ifiy^yiy—Y\A tcSE 
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tfi. mcrmmi^-Yxi,:^WM<r>mizifidm:i:m 
mr^zbtiix'^h, 
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2 M. 23«^P. 24(i^>fyi^-F. 2 5{iGaP 
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[0 0 3 0] m3Xe (H3 (C)#H3) 
mXSTJgJiE Lit G a P mm 2 5 <0±tC .ALES 
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[003 1]|^4IS(a3 (D)#Bg) 
A LEffifcJ:-:>'r}gi£U>:G aA smM^2 6<0±tc: 
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[00 3 2] 2|s^St«fcfcV^Tli. K24C0 20 
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#ies«2 5«otei^^*<s i *Maa«2 1 cOtei^^ 

$'^fc-?-O±m:ft-t.&GaAs*teai2 6i:<0 

[0033] (|g3^«l|) H4 (A) ~ (D) (i. |g 

ZCOmiiZm^X. 3 1«Si#te^S«, 32<iAlN 
3 3liSi02 34{±SP. 3 5«5^yi^- 30 
3 6JiAl As*ife^. 3 6'<iAlAs^fea 

a. 3 7{iGaAsigB^H-cj>i.. zcox^m^^zm^ 

[00 34]|^1XS (H4 (A)#B3) 
S i S^^S^3 1 ^0±tC, C VDffitCj: 0 . e$ 2 0 
0 nmOA 1 NK3 2^Jg^t. -eOitCH^fcC VD 
ffitiO. g$200nm«SiO2 K335:}g^-r 

C:c0AlNK32fcSiO2 M33{C. 7*MJy 
:J^57ffi5rjtfflLT. 5^>««0^P3 4i&IS(t, ^P 

3 4<^)at:S i#^S^3 10^ffi^Saj$-frT. ^ 40 
tO^^B^aSlftiOai: ^rS 5 ^ y i^- K 3 5 Srjg^-T 

I. 

[0035]m2Xg(H4 (B)#Hg) 
^cO^^y^—HBSiOit. ALE^tJ:OS§3 0 
0 AO A 1 A s mjgB^BB 3 6 Sr^ft-rS . Zcr>lMI>Z)5 
ttSA 1 As#feBli«3 6(7){K^SS?tt*>'tet'^^ci6, 
S i O2JI3 3<^±I,ZA 1 As^]BBlia3 6' *^*flS^ 
a. 
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■CS i O2 ms 3cr>±liZm^^tlX\''^fzA 1 As^teffl 
B3 6' Sr'J7b:t7Wt:^i--&. 

[0037] m4XS (04 (D)#8g) 
ALEffitCi-sTJg^UvTA 1 As#JSBli«3 6c^±t 
L P Effit i -3 T G a A s ^H^B 3 7 S . 

[0038] *llitM{i. S i *^BWt3 1 co^fflco 
5-^ H3 SWitALEffitioTA 1 A s*jg 
.a« 3 6 5: LT I ^ 5^-Clflia£0#Sltefi^ i: 

[0039] ^C7)A1 Asa36{iS i#feBliSS3 1 

(o±.izm\pnz-iifdtmizmi-&m:im^hi/^. m 

=7^yi^-V3 3<r>±.^zwmM:th:itifxt 

-r. Si02 m33<D±.i,Zhimtht\.^o'Ks^ifihh 
fzib. 5^yi^-H3 5^B^1-S^lifcL-Cx.x^ 
y^V-h*{S^rS2«Oi^)S. -t^shib. ^^mm 
TiiAlNJK22tSi02 1^3 SS-SiaTJ^^LJtt 

o^ffifflt . imm^mxhi s i 02 ig3 3<o±tc 
jtau^A 1 As^tea«3 6' s-y^h^r^wti^ 

[0040] (Il4lligfi!!l) 05 (A) ~ (D) (i, H 

4 liiS0i|«o^{*ta«t7)S3t:SrffioxsijiHB0-c& s , 
::<o0(cfcv^T. 4 Uis i 4 2{iS i o 
2 4 3ttm. 4 4iiy^yi^-Y. 4 5{iGaA 
s*|gaS. 4 6«GaAsiteft. 4 7«Si02 
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0 ACOG a A s ^bIiI 4 5 ^ SS?W(C^^-ri. . 
[0043] m3Xg (05 (C)#BB) 
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l/tmC7)GaAsJSBl4 6 5:^:R-r-S. GaAsJ£fB4 
6<7)±CS i O2 M4 7^}g^L, CiOS i O2 )14 7 

[0 044]||4XS (05 (D)#H3) 
^i0^x.yf-y:?'(2j:-5TS$*lJtSiO2 ^4 7 5: 
■7::^^tLTGaAsteH''B4 6^x-yf-y^|^L. S 
i02 )l4 2£7)±t:§iai-ri.GaAs^fB4 6*^(^^:S 
'J -y i^'tEcO K 4 6 ii'B^h . Z<7)V y i^^cOiy- 
F46^«tLT. LPEmizXhmii^&mzl:*) . 
Si02 K4 2cO±tGaAs^B^a4 85r^ftL. ^ 
i:=5:-53t^ttcOS i O2 IS4 7»|^-r?.. 
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[00451 ^mmizXht . S i O2 K4 2<0±{C 
l^aj Lit G a A s feS4 6 *>^,^rS U >y H 4 

(00461 (mSHSfegil) 06 (A) ~ (D) (i. ^ 
5IIS60lliO¥^f*:a«<OSSiS*ffi<OIgiJiH^-Ci> S . 
vIoatCiJV^T. 5 H±S i^ifefH^S. 52<iSiO 
2 53{±Sa. 54{±#lfeBli<^GaAs®. 5 5{i 
#igH^H«Ga A s*. 5 6{i^feH^B*7t{±r*;1^7 tX 
4Je£7)GaAs®, 5 7{±#^H^H«GaAs«, 5 8JiJf 

v^^H^HC7)GaAsfl-c-S>S. c:<oiS^Hrai:r?&'>T 

[0047llgllS (H6 (A)#Hg) 
Si*iea«S5 10±t. CVDffifciOs ff$10 
0nm<0SiO2 K5 2^J^«L. 7*h'jy^^77ffi 
CJ:r)TSi02 K5 2t^a5 3Sr^{ts mU53ff) 

[ 0 0 4 8 1 ^cos i migsa«5 1 i^mM^miz 

iRttL. TK^aS+TlOOOr, 1 O^BIciOSWM?: 

s i ^feei^s 1 izm^^iifz^?mim^mi-t 

h. Si sm^tMUR 5 1 <7)jn»{i. s i mjgJ'^S 5 1 
S:;<?-jK>-9--br t;:®y:TXf-jK>1f-kr:J' 5: R F Jn 

[00491 Si^i^Hl^S 1<7)SS^5 0 

0X:tTff T . ; <07 y Y(D±.izm^^G a A 
sl54S:««i-S« C:<0^:R*ffifcLT. I I IK«0 
Ga<;OS^S};<fXT'J>l.h'J;<^;P;<f'J'>A (TMG) fc 
VgeCOAs<7)IIW>5rx-CJ)-&T/l'i^y (AsH3 ) 
5:{:flll&t^*«^>«*-r-&ALEaSrfflV\ 1 0 0 nm 
<05§t^rS*T'l£*-rS. CcoiS^:^-C«. GaA 
sl5 4J4. Si02 M5 2c0^P5 3OJ!i<0S im^ 
H^t^SS liO^^y^—KiJt'm^^ftL. Si02 S 
5 2±fc{i^<^fiL^:V\ 

[00501^2Xg (06 {B)#Ba) 

1 I moGacoM^;*'^^, by;^f-;l^;*'«J'>A (T 
MG) *>f>h'Jxf-;l';<f'J'>A (TEGa) tc^i.. V 

mo A s £oi^{±-e<?)^ ^ T/vi^y ( a s hs ) 

UT A L ESt i o T^ft^i^-rS . 
[00 5 11^r<0^#tCj:->T. #ifeaOGaAsl5 
4<0±tC:{4*teaiOGaAsS5 5*J«fi-tS*J. Si 

02 K5 2co±tti^tgai/::{4T*;i'7 rX^^COG a 
AsS5 6*>'fig*-ri>. 

[00521 IgBIg (06 (C)#flg) 
T;l^ix:^ (AsHs )^^LtitfC. S^$r7 5 0~ 
9 0 0X:{C±#LTjJStS. ClcOjiSt*. #feSc7)G 
aAsS5 5*^'i^-h'i:^0. C:<r)i^-FtcB5gLTV^ 
i O2 K5 2cO±cO^J£a^H^)t<4rt/l'7rXl^cO 
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1 0 

G a A s 1 5 6*5StgS L . ^«0**£S{b!)>'^^ tSfc^ 

[00531 ^tJ. ll2lS{CfcV^T. ^feS^J^Ga A 
s « 5 4 <7)±{C^*Sa^ Jtar t ^1^7 r X^COG a As 

\iZii\^X . *itea<OG a A s 1 5 4 Y t^ToT . 

^(n}Li,z^^LX\>^h^m^at.tz\±r=^)vy rx^coG 

a A s « 5 5 it/ 5 6 A^Bfea^a-ftl^il. 
10 GaAsa5 7*^^$tLS. 

[0 0 54llg4IS (06 (D) #B8) 

±mniLmzx->xm^^iifzm\^m^¥^GaA s« 

>r>#MSc7)G a A s « 5 8 im&t& , 
[00551 (|g5lllfe«^O^ffi«) WT. ±16115 

( 1 ) m5msmiz}5\.^xti. ^mx-mm^im^^ 

S i ffiRit G a A s •SXeSrgiBB UT V 

20 *f|BB{4. G a A s ^<0Yfc-&!|*}^*5:a«t LT 
fflt^4:^ttaffl-C§ , $<i>t. GaAsJ.lW'l^t:^ 

mtimii'm^-thrzityfmwi(7)mmii^mx't>h , 

[00 5 61 (2) m5||te0«COlglIgtaS2Xg(:: 

fc{tsss?«*<4, MovpEmizx-^xh^mxh 

zcr>m^^ ^W-MffyWlMS:)!^ 1 oto r rJjlT 

1 1 immi^tswM:ffxi,zTyiGa^m^ 

30 »fl.i:S5?tt«0^i'^«:ft*^flEt=5rS. L*»L, MOV 
PEmcJ:|.%&<4. ALE^tCiSJ^OiatC^ffl 

[0057] ( 3 ) a«±tcmL;tS i O2 
(nmzm^^iXh V- HM«J4 1 fflT-^< T t i < . « 

KoaiLfct^. ^mmw&^s^m (zmr) {ij:ot 
40 ^wm(m^i^ti:^mmw&^^m. ( z m 
[0058] 07{4. i^wR<ny^5mm<^^m^^ 

Xg-CfflV C fc *«-C# S Z M R^Sc7)1S)£ijiBB0-C$) 
S. C:c7)0(cM^T. 6 l{i;;if---Kyg-9-fer^', 6 2 
tiiK««©ia«l^s 6 3, 64{4ffia«iJ^. 6 514^ 
f^sMi. 6 6{4?^lE?f. 6 7<4i»^a^;K 68J4 

nm. e9\iw.mxx'hi>. 

[0059] CcOZMR^aSrffl^^T. ^fls^cO± 

50 6 6(n^mi,zwm.^fifz:^-^^ym^-^r9 6 1 5 
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63. 64*W$tLTV^S. 

[0 060] C:c7)ZMR|ia«Otft^S*I3t;»-:K> 

n-if-bT-:? 6 1 ff):^ffyf-&^miz^mwmie 5 ^ 

^*»/J.ISfi;y^6 9 2r«J&LT. ALE^tMOVP 

[00611 0r^coff $<7Hk^!i*!i^f*Jto^tg^&S 

^^«c»S6 5SrffU^6 8t<J:-5T*ffl!lt«f|6 
BV aStc L^l^. ^(*:»S 6 5 Sr t^&aifc^ 

[0062] 



1 2 



[01] ( A ) . ( B ) «*|gBHo¥#i^«««SjS:<^ 
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